Thirty years ago, the Arctic sea ice cover extended during winter over about 14 millions km2 and 7 millions km2 in summer. There is now consensus about a significant shrinking during the last decades, both in terms of spatial extension and average thickness, supposedly mainly under the action of thermodynamic processes, although recent works focussed on flushing of thick, multi-year ice out through Fram Strait as a possible cause of sea ice mass loss. A spectacular illustration of this decline was recently given during the 2007 melt season, as the perennial sea ice further plummeted to the lowest levels since satellite measurements began in 1979. The average sea ice extent for September 2007 was 4.28 million km2, the lowest on record, shattering the previous record, set in 2005, by 23%. The September rate of sea ice decline since 1979 is now approximately 10% per decade, or 72000 km2 per year, a rate systematically underestimated by climate models. On the other hand, the 2007 IPCC report concluded that "There is no indication of long-term trend" in either ice motion, or ice export out of the Arctic basin. The analysis presented here reveals a different picture, and argues for a significant role of kinematic processes, i.e. drift and deformation of perennial as well as seasonal sea ice, to reduce sea ice extent and thickness and accelerate its decline as observed in recent years. (Fig. 1) . This 29-years record shows a strong annual cycle, out of phase, lagging by 6 months, with respect to the sea ice extent seasonal variability. A linear fit to the data gives a significant increasing trend of 5.6 (±1.1) * 10-2 km/day per year. Considering winter (from December to May) and summer (from mid-June to September) separately, the seasonally averages of buoy speed are characterized by significant positive trends of 6.4 (±1.7) * 10-2 km/day (i.e. +17% per decade) for winter and 5.1 (±1.2) * 10-2 km/day for summer (i.e. +8.5% per decade). We checked that all these trends were not the result of spatial and/or temporal sampling bias, instead are representative of a significant evolution of sea ice drifting speed over the period, in both seasons. As Arctic sea ice is essentially confined into a basin, one expects, in average, an increasing deformation rate as a consequence of increasing ice speed. To check this, we used a recently proposed methodology to estimate the sea ice strain-rate from the dispersion of buoys. These seasonally-averaged estimates show, despite a rather large interannual variability, large and significant positive trends over the last 3 decades, of 2.4 (±0.4) * 10-4 day-1 per year for winter (i.e. +51% per decade) and 2.6 (±0.6) * 10-4 day-1 per year for summer (i.e. +52% per decade) (Fig. 2) . This spectacular evolution of sea ice drift and deformation is unlikely the result of a concomitant increase of the main driving force, i.e. the winds, over the period, and may have a significant effect on the future of the Arctic sea ice cover. Indeed, if the Arctic Oscillation (AO) index was particularly high between 1989 and 1994, suggesting stronger winds and an increasing export of sea ice from the Arctic ocean during this period, it returned to a more balanced situation since then, oscillating between slightly positive and negative values. We did not observed any significant correlation between this AO index and our average sea ice speed or deformation rate. Moreover, we checked that the average wind speed over the Arctic ocean estimated from the ERA-40 reanalysis did not increase significantly over the period. We argue instead that this evolution results from a coupling between sea ice thickness, extent, and fracturing-induced deformation. Indeed, a thinner sea ice cover means a decreasing mechanical strength, and so an increase of deformation and associated fracturing. More fracturing means more lead opening, hence stronger melting during summer and a delayed refreezing in early winter, thus a thinner ice. In addition, as a fragmented ice cover is easier to drag, this explains the acceleration of its drift and may facilitate the export from the Arctic basin. We checked that satellite-derived sea ice speed estimates, south of Fram Strait and along the Greenland coast, a region where buoys data are too sparse, showed a positive trend of 7% per decade from 1979 to 2004. This positive feedback between sea ice shrinking and sea ice drifting speed and deformation strengthens the albedo feedback loop, so possibly the polar amplification in this region. This might partly explain the
unexpectedly rapid decline of Arctic sea ice in recent years. A good illustration could be the year 2007, where we observed exceptionally large deformation rates in both winter and summer ( Fig. 2) : this may have participate to an early dismantling of the cover during summer 2007 that could partly explain the spectacular September 2007 sea ice minimum extent. 
